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Introduction
In June 1997, the Vietnamese government and the UN Development Programme signed a three-year agreement to finance and support a project entitled the "International Scientific Development of the Anti-Drug Medication Heantos". The agreement followed a series of reports about this thirteen-plant herbal tonic's efficacy in the treatment of opiate addiction, especially anecdotal news of a trial on 110 morphine-addicted war invalids at the Hoàng Long Rehabilitation Centre from 1994 which suggested that following treatment with Heantos, up to 80% of these invalids had stopped picking up their free monthly rations of morphine provided to them by Vietnam's health authorities. The herbal tonic had itself been developed by traditional herbal practitioner Tran Khuong Ðàn following experimentation during a series of self-inflicted addiction withdrawals. Dr. Ha Anh, Head of the Institute of Orthopedics Science and Rehabilitation of Wounded Veterans and Invalids, who had followed the treatment of the group of invalids concluded in a report to the Ministry of Health that the "importance of Heantos is its ability to prevent re-addiction and to appease the patient's craving for drugs" (Vietnam. Institute of Orthopedics Science and Rehabilitation for Wounded Veterans and Invalids. 1996) . Heantos has since been subjected to two controlled clinical trials in Vietnam which have concluded that "Heantos supports the alleviation of withdrawal from drug addiction [and] has effects that reduce cravings, reduce paraesthesia, reduce symptoms of digestive disorder, recover the patients' sleep habits and help the patients recover their health rapidly as well as clear their minds" (Vietnam. Institute of Chemistry.
1999: 43).
Around the same time, a full-page article in the health section of the 22 September 1997 issue of Time magazine was asking whether St. John's Wort, a folk remedy made from the plant hypericum perforatum, was "Nature's Prozac?" (Nash and Cray 1997) . This and numerous other media stories cited a string of recent clinical trials as well as preclinical pharmacological experiments that had been carried out in Germany. Especially highlighted was a meta-analysis of 23 trials by Linde and colleagues which suggested "there is evidence that extracts of hypericum are more effective than placebo for the treatment of mild to moderately severe depressive disorders " (1996: 253) At the same time, production of these two remedies has been industrialised and standardised such that both of these 'natural' remedies are now available in pill or capsule form. These processes have involved collaborations between practitioners of herbal medicine, botanists, chemists, pharmacologists, toxicologists and clinicians who have had to negotiate and balance quality, safety and batch consistency requirements on the one hand, and an insistence on preserving 'whole plant' or 'multiple pot' extracts (as opposed to isolating and synthesising single active ingredients) on the other.
In this paper, I will suggest that accounting for efforts to standardise and industrialise St.
John's Wort and Heantos in terms of a 'scientific colonisation' or 'cooptation' is at best an oversimplification. While such descriptions certainly do capture important elements of these processes -e.g. phytochemical elucidation of active ingredients, commercial commodification of herbal medicine -they do not adequately take into account the complex interactions and co-circulations of concepts and practices that constitute the microphysics of herbal medicinal product development.
I begin by suggesting that the colonisation hypothesis, which has become common in accounts of the scientificisation and industrialisation of herbal medicines (and other forms of traditional or alternative medicine), is rooted in Kuhnian incommensurability. I will then go on to propose that Canguilhem's notion of normalisation is better suited when accounting for these processes. The bulk of the paper will examine the microphysics of efforts to standardise and industrialise St. John's Wort and Heantos, focusing especially on three key problems:
how to accurately identify medicinal plant species and record their traditional medicinal uses;
how to ensure 'batch-to-batch' consistency in the production of 'whole plant' (in the case of St. John's Wort) and 'multiple pot' (in the case of Heantos) extract herbal products; and how to establish 'plausible' explanations for the suggested efficacy of these treatments. In conclusion, I will argue that while the transformation of raw herb materials into pills certainly constitutes a normalisation of herbal medicine, this normalising is the result of a complex cocirculation of herbal, biomedical, phytochemical, pharmacological and botanical concepts and practices.
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From colonisation to normalisation
Throughout the world, there has been a growing interest in herbal medicine in recent decades.
As ancient as the practice of medicine itself, the use of plants to heal -whether by traditional healers, herbalists, apothecarists or pharmacologists who isolate active compounds from plant extracts -has been a consistent part of medical practice in all corners of the world. In some countries it is estimated that up to 80% of the population continue to rely primarily on medicines from plants for their healing needs (WHO 2002 Gaedcke and Steinhoff 2002; Richter 2003 ).
These developments have led a number of scholars to suggest that herbal medicine is in the process of being colonised or coopted by 'western' biomedicine. For example, in the context of traditional Chinese medicine, Ted Kaptchuk has argued that efforts to modernise traditional medicine:
are aimed at separating out the effective components of Chinese medicine and introducing them into the framework of modern Western medicine… Yet, although this knowledge, with its use of traditional herbs and acupuncture, has the veneer of Chinese medicine, the actual application and methodology are clearly Western in orientation. The theory of Yin and Yang and other traditional concepts are left behind. (1983: 24) In an article on the "crisis of traditional medicine" in Tibet, Janes argues that traditional Tibetan medicine is currently at risk of being "coopted by the medical establishment and distributed without concern for (or understanding of) possible iatrogenic consequences" (Janes 1999 (Janes : 1804 . In relation to what they see as an increasingly global herbal medicine, Jagtenberg and Evans suggest that "with its emphases on mass production, biochemistry and This paper has been accepted for publication in BioSocieties, and the final (edited, revised and typeset) version of this paper will be published in (Jagtenberg and Evans 2003: 328) . And finally, Barry argues that such a process of scientificisation is complete "when the [alternative] therapy has mutated into a medicalised version and divested itself of its alternative philosophy" (Barry 2006 (Barry : 2648 .
And so it is in contrasting 'frameworks', 'establishments', 'paradigms' or 'philosophies' that a divide between an authentic traditional herbal medicine and a modernised global herbal medicine is posited. There is a clear sense of loss in these accounts -of the traditional, the magical, the natural or the metaphysical -and as such they chime well with classic modernisation critiques. There are also more or less explicit references to what Thomas Kuhn described as "incommensurable ways of seeing the world and of practicing science in it" (Kuhn 1962: 4) . In Kuhn's famous view there is an emphasis on the single, 'winning' paradigm -"paradigms gain their status because they are more successful than their competitors" (Kuhn 1962: 25) -and as such, if two paradigms come into competition (e.g. a 'vitalistic' herbal medicine and a 'mechanistic' biomedicine), one of them will eventually prevail. And it is exactly in the context of such a competition of paradigms that the colonisation hypothesis has been enunciated. Now, while utilising such a hypothesis can certainly be used to address how particular rationalities and practices of validation, standardisation and control in herbal medicine (and the various commercial, political or ideological 'interests' seen to underpin these) gain their authority and legitimacy, its emphasis on a one-sided colonisation makes it very difficult, as we will see, to account for often innovative collaborations between herbal practitioners, phytochemists and pharmacologists when it comes to standardising and industrialising herbal remedies (see also Kim 2006) . Instead, what I will show in the following by examining efforts to modernise St. John's Wort and Heantos, is how we might understand these processes in terms of a normalisation of herbal medicine by which I mean the appropriation of herbal medicine as a distinct object of expert bodies of knowledge which inform and organise practices of standardisation, commodification and industrialisation. As we will see: traditional or folk knowledge about medicinal plants is considered to be a rich resource yet one about which there is, at best, "inconsistent knowledge", at worst, "profound ignorance"; plants are considered "living laboratories" yet one's that are notoriously inconsistent in the production of active ingredients; and vitalistic theories about how medicinal herbs work have been described by some as "incongruent with scientific thought". As a result, if herbal medicine is to be standardised then it must be normalised, where, as Canguilhem has suggested, norms are "that which can be used to right, to square, to straighten" and "to normalise, is to impose a requirement on an existence, a given whose variety [and] The scorn of Western-trained physicians for traditional medicine derives from an erroneous conception of science and a profound ignorance of the results obtained by traditional medicine… I would like to draw attention to the extreme richness of the vegetal pharmacopoeia of traditional medicine. Naturally, one cannot experiment on all these vegetal varieties one after another. The ageold experience of the people and physicians of the traditional school comes into play here… There is a danger of letting this age-old knowledge of medicine disappear rapidly, because if we don't cultivate it those who practice it will have disappeared after ten or twenty years. (Pham 1965: 13-5) In other words, this was not a national study of how "primitive" peoples used plants, rather it was a case of what in more recent times has come to be described as ethnopharmacology and ethnopharmacognosy. These latter two ethno-sciences concern the study of all "biologically active agents traditionally employed or observed by man" (Heinrich, et al. 2004: 52 This paper has been accepted for publication in BioSocieties, and the final (edited, revised and typeset) version of this paper will be published in BioSocieties 3 (1) 150 years ago Britain was still mainly a rural society. Lives and activities were defined by the seasons and everyone knew the names and uses of several common wayside plants. Within two generations of the industrial revolution most of the population had moved into cities. As people developed an urban lifestyle they lost contact with the land and their practical herbal traditions. Not just forgotten but no longer accessible -where was the nearest dandelion, dock, healing tree or stream for watercress? …The loss of local knowledge -be it about plants or anything else -is one of the side-effects of globalisation and rapidly changing societies. While this issue is recognised in the tropics, and is receiving a lot of attention from those concerned with development and the conservation of cultural and biological diversity, it is not the case here at home. The UK has long been industrialised and ranks among the most developed of regions. Yet studies have shown that fragments of knowledge passed down through a long oral tradition still exist among older people. Its value increases the more it is lost as time passes. (Ethnomedica 1999) In And so, in both European and Vietnamese contexts, ethno-sciences have been deployed as a specific means to document, organise and archive for posterity the kind of information about the medicinal uses of plants that is otherwise seen as at risk of being lost as yet another side effect of globalisation and modernisation processes. They have also been deployed to right what is considered a "profound ignorance" of the traditional or folk use of plants for healing purposes on the one hand, and a "lack of precise species identification" on the other. What has made these projects distinct is how the systematised recording of traditional or folk knowledge -whether gained through interviews, surveys or historical literature reviews -has interacted with botanical, phytochemical and pharmacological research. In both Vietnam and western countries such as the UK and Germany, such ethno-scientific projects have involved collaborations between traditional herbal practitioners, pharmacologists, botanists and phytochemists.
Normalising living laboratories
Yet it is not only through an ethno-botanic mapping of the countryside with the aid of field Take for instance the medicinal plants… What is the extract of a plant, if not a complex body, the product of complicated synthesis? Thus, we have either ready-made medicines or products from which we can make higher synthesis, a good part of which process has already been made by those living laboratories: the plants… [With] traditional medicine, we have at the same time clinical indications to choose the plants for experimentation, and the products of a total or partial synthesis. These are the real short cuts offered us by traditional medicine [and] we are working systematically in this direction. (Pham 1965: 15) Notwithstanding such short cuts, the phytochemical partitioning and mapping out of these living laboratories is not only necessary for subsequent pharmacological mechanism of action research, but is equally necessary for those regulatory initiatives that seek to assure consumers, as best possible, that they can expect some kind of standardised quality, not to mention safety, of the industrialised herbal products they purchase. For, if there is one thing that is characteristic of phytochemistry, it is that it is a science of ranges that seeks to apply some kind of consistency to the notoriously inconsistent chemists that plants have been shown to be.
Whatever disagreements herbalists and scientists may have over specific mechanisms of action as well as concepts used to account for these mechanisms (more on this later), there is broad agreement that it is the chemicals found in a plant that have a therapeutically significant effect on the body's physiological functioning when ingested -as put by 'western' herbalist Simon Mills "it is the nature of the material, the character of the remedies, that is the determining factor" (1993: 150). There is also agreement that the amount and quality of chemicals found in an extract of a particular plant species is dependent on growing conditions (soil, climate, weather conditions, pesticide use), time of harvest (before or after flowering, early morning or evening), which part of the plant is used (flower, leaves, stem, bark), extraction processes (drying, grinding, boiling, solvent used), as well as storage conditions (humidity, light, temperature). And while all this can be complicated enough with a singleplant like St. John's Wort, it becomes even more complex when working with a thirteen-plant herbal remedy like Heantos.
Plants may well be superb chemists, but the exploitation of the chemicals they produce is dependent on both the conditions in which they 'naturally' produce them and the expertise in extracting them from the plants into a form suitable for ingestion -e.g. tinctures, teas or pills.
And so while sustainable cultivation practices are increasingly being developed with the aim of optimising growing conditions for medicinal plant species, phytochemistry has been but also an understanding of how to ensure more or less controlled cultivation and harvest, of appropriate production methods which will not damage or degrade chemical constituents excessively during extraction, and of acceptable ranges of constituent content in the final plant extract products. These are the specific problems related to the production of whole plant extract based products as opposed to single active compound drugs.
St. John's Wort is a single-plant remedy, even if very often used by herbalists in combination with other medicinal plants: "as a nervine, hypericum is usually prescribed with three or four other herbs that reflect the individual needs of a patient" (Chevallier 1999: 92) . And, not only has it become one of the most clinically studied herbal remedies in the world, it has also become one of the most phytochemically and pharmacologically analysed plants in the past few decades. With a long history of documented medicinal use, as we saw earlier, St. John's Wort (or hypericum perforatum) has recently been described as a "prolific producer of secondary metabolites" (Müller 2005: 5) . One of the first of these to have been isolated and characterised is the naphtodianthrone hypericin, a red pigment long known for secreting when the yellow flowers of St. John's Wort are squeezed by hand. It has also been found to be the culprit in causing hypericism (a disease that leads to potentially lethal photosensitisation) in cattle who feed off of the plant, and as a result it has been described as defence agent of the plant. Perhaps not so surprisingly then, it was also hypericin that became one of the first lead candidates in the phytochemical search for active compounds that might explain its anti- what was promised on labels in terms of hypericin content and what was found to be present in sample capsules (three brands contained no more than half the listed amount and four had less than 90% of the listed amount) (Monmaney 1998 ).
This
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The challenge for standardising St. John's Wort then, has become one of balancing a need for suitable (preferably therapeutically relevant) biochemical markers that can ensure batch-tobatch consistency within an accepted range of marker constituents on the one hand, and on the other to ensure that the entire spectrum of chemicals particular to St. John's Wort are present in any whole plant extract products made from it. Ensuring that a final herbal drug preparation contains a certain constituent within a defined content range, either by adding inert adjustment material (e.g. lactose) or blending extract (of the same plant), can ironically enough diminish the quality of the original or so-called 'native extract', and as a result, it is argued "the initial question prior to adjustment should always be, if it is considered more important to administer a sufficient quantity of native extract or a defined quantity of the constitutent(s) the extract is to be adjusted to" (Gaedcke and Steinhoff 2002: 17) . The answer to this initial question is far from clear cut with pharmacologists probably inclined to favour the latter and herbalists the former. For example, medical herbalist Peter Conway argues that "most herbalists would rather use a St. John's Wort preparation that has a natural balance of constituents, achieved through good growing, harvesting and processing, over one that has unnaturally high amounts of one element, as in many standardised products" (2003: 21). Bearing in mind that 'natural' variation in this "natural balance of constituents" can be considerable, Conway does suggest that "it is possible to check the quality of herbal preparations and ensure that there are the right amounts of a broad spectrum of the desirable chemicals present in the product without artificially altering their relative amounts" (ibid.). 5 And so the problem remains of just how to define what is meant by the "right amounts", a task that invariably will require some kind of 'normal spectrum' marker profiles against which batches can be checked or 'quality controlled'.
As already mentioned, herbal practitioners have in the past relied extensively on organoleptic evaluations of quality, either as they gathered their starting materials from the wild or upon purchasing them from commercial suppliers or at medicinal herb markets. However, new regulations in both Vietnam and the European Union increasingly require laboratoryconfirmed quality assurances for especially industrially produced herbal products, but also for starting materials. And it is in these practices of quality assurance that control profiles based on chromatographic 'fingerprints' have become crucial. By using thin layer (TLC), gas liquid (GLC) and high performance liquid (HPLC) chromatography methods, a plant extract can be broken down into its various chemical constituents, appearing as either bars on a TLC chromatogram or peaks on GLC and HPLC chromatograms. And just as the fingerprints from a crime scene can be checked against a database of past suspects for a match, so too can the chromatograms from a new batch of herbal medicine extract be checked against constituent control 'profiles' to ensure a standard batch-to-batch consistency. For, once chromatographically separated, chemical constituents can be phytochemically identified using nuclear magnetic resonance spectroscopy or mass spectrometry, which allow for threedimensional structure elucidation of an individual molecule of the chemical constituent under scrutiny. The goal being to identify suitable marker compounds unique to the medicinal herb in question, which can then be used to build chemical reference profiles based on norms of purity and content.
It is also these isolated chemical constituents which can then be individually assayed for possible pharmacologic actions (something we will return to later in this article), and thereby classed into groups of either therapeutically active constituents (i.e. those "with known therapeutic activity"), active constituents (i.e. those "which contribute to therapeutic efficacy"), or marker substances (i.e. those "which, according to the state of scientific high performance liquid chromatography) to isolate pure compounds from Heantos components, and then infrared, ultraviolet, mass, and nuclear magnetic resonance spectroscopy to structure-elucidate these compounds. The goal of these initial phytochemical efforts was "not to pursue the isolation of single bio-active principles and their synthesizing", but rather "to contribute to the optimisation of the efficacy of Heantos, to its development as a standardised product and to the scientific explanation of the effectiveness of a medication, which has its origin in traditional medicine" (Vietnam. Institute of Chemistry. 2001: 5-6).
These efforts were given renewed importance in 2001, when the German government required that analytical techniques for confirming the declared contents of Heantos be developed as a precondition for a randomised controlled trial with Heantos that was due to take place at the University of Essen. As a result, not only has the Institute of Plant Biochemistry assisted fellow Vietnamese chemists with their isolation and characterisation work using nuclear magnetic resonance spectroscopy, they have also embarked on an unprecedented effort to develop analytical techniques using mass spectrometric multiple reaction monitoring that to convince chemists and pharmacologists to pursue research into the chemistry and pharmacology of these plants, not only to assist efforts to standardise the production of these remedies as I have shown above, but also to search for pharmacologically plausible mechanisms of action. This search for plausibility in explanations for efficacy is the final route of normalisation that I will be accounting for in this paper.
Tran Khuong Ðàn has provided a complex account of the mode of action of Heantos in terms of a therapeutic restoration of the balance of Yin-Yang and the five basic elements in an addict's body using relevant medicinal plants: "it is by rebalancing Yin and Yang in the body and not by suppressing individual withdrawal symptoms that these symptoms will disappear of their own" (Tran 1999) . At the same time, he has also described how, while developing Heantos, he chose particular plants for his remedy with the specific aim of addressing a "chronic shortage of drugs in the brain" by normalising the regulation of endorphins in a detoxified addict (ibid.). Indeed Ðàn has argued that:
while traditional medicine was developed over thousands of years, certain aspects still need to be explained scientifically. And so, it tends to be regarded as superstition. Using science to throw light on traditional medicine is imperative. (cited in Impact 2000)
Similarly, medical herbalist Andrew Chevallier has characterised St. John's Wort as a 'nervine', "having a restorative and tonic or relaxant effect on the… battered nervous and endocrine systems of people suffering from nervous exhaustion, depression, nerve damage, long-term emotional stress, anxiety, and the like", while also suggesting that it "markedly increases, to a significant degree, serotonin, noradrenaline and dopamine levels within the synapse, and seems to enhance the tranquilising activity of GABA and benzodiazepine -all of which are involved… in the onset or maintenance of depression " (1999: 91, 47 (2003: 23) .
Perhaps the by now very familiar anthropological argument that patients notoriously lack loyalty to any one particular coherent explanatory framework should be extended to practitioners as well. At any rate it does not appear that these herbal practitioners have any trouble maintaining different explanations for efficacy in their accounts for how these remedies work. Should our conclusion be that these herbal practitioners have been 'colonised'
and that they have lost touch with a more authentic traditional herbal medicine? If so, it does not appear that this colonisation has required these practitioners to discard 'incommensurable', vitalistic explanations -i.e. explanations which are considered by some as "not congruent with current scientific thought" (Great Britain. Parliament. House of Lords.
Select Committee on Science and Technology. 2000: 4.31) -of how these herbal remedies This paper has been accepted for publication in BioSocieties, and the final (edited, revised and typeset) version of this paper will be published in BioSocieties 3 (1) John's Wort follow as they are absorbed into and then disposed of by the body, and not in explanations which invoke meridian-based pathways of Yin-Yang rebalancing, the vital nourishing of nervous systems or the maintaining of vital rhythms in the organs of the body.
Yet, at the same time, as we will see, these differing 'languages of life' have nevertheless cocirculated in recent efforts to unravel pharmacological mechanisms of action. In particular, the concept of 'synergy' has been central to the search for plausibility, a concept that has been described as both 'vitalistic' and 'mechanistic'.
In an article reviewing ten years' worth of pharmacologic research into the mechanisms of action of St. John's Wort in the treatment of depression, Butterweck (2003: 558) Wort, and in vivo efficacy studies using animal models of depression. The very first pharmacologic investigations from the early 1980s (Suzuki, et al. 1984; 1981) had unsurprisingly focussed on one of the plant's most conspicuous chemical constituents, mistakenly attributing hypericin (rather than the whole plant extract) monoamine oxidase inhibiting properties. 9 Butterweck et al. (1998) (Chatterjee, et al. 1998; Müller, et al. 1998) . Pharmacologic studies of hyperforin have suggested that St. John's Wort is a broad spectrum reuptake inhibitor of not only serotonin and noradrenaline but also dopamine, GABA and L-glutamate. The precise mechanism of inhibition is yet to be established conclusively, but studies suggest that inhibition is noncompetitive -i.e. St. John's Wort "does not inhibit neurotransmitter uptake via direct interaction with the specific binding sites of the neurotransmitter transporter molecules" (Müller 2005: 38) . Instead, the inhibitory mechanism of St. John's Wort has been hypothesised in terms of its elevation of intracellular sodium concentration, which in turn reduces the drive for neurotransmitter accumulation within the cell. Studies have also suggested that St. John's Wort extract might reduce stress-induced increases in gene transcription as another possible pathway of anti-depressant action.
Tying up the major results to have come out of this flurry of research, a number of reviews of the pharmacology of St. John's Wort have been published in the past couple of years. And although one might well have expected these reviews to pinpoint a single compound as responsible for its efficacy as an antidepressant treatment, conclusions seem instead to point towards a "synergistic" effect where multiple compounds act along multiple pathways with multiple targets contributing to a combined efficacy (Butterweck 2003: 554; Müller 2005: 26, 81) . Interestingly, it is also hypothesised that it is this synergistic combined effect that accounts for St. John's Wort's favourable safety profile (in comparison with standard antidepressant treatments), as, rather than exhibiting a single, highly potent antidepressant activity, St. John's Wort extract exhibits multiple lower potency antidepressant activities that when combined, it is argued, can match standard antidepressants in efficacy while sparing the patient from side effects.
Nevertheless, it is important to underscore that 'synergy' between the various active compounds found in St. John's Wort is understood in different ways in the pharmacological literature. On the one hand, synergistic effect is described in a strictly "additive" sense (Butterweck 2003: 554) whereby "various relatively weak effects result in the overall pharmacological effect" (Gobbi and Mennini 2005: 26) , while on the other, it is suggested that "the pharmacological effects of the single constituents differ when given alone or in combination with other constituents, indicating that the extract is more than the sum of the single compounds" (Noldner 2005: 81) . This latter view is congruent with that found in many texts by herbal practitioners who suggest that "the whole plant is much more than the sum of its parts" (Chevallier 1999: 17; see also McIntyre 1988: 53; Mills 1993: 263 Whatever the verdict and notwithstanding the antagonisms that clearly do divide herbal medicine and modern medicine, there does seem to be some kind of common ground at stake -how to demonstrate, account for, consistently ensure and even improve the efficacy of St.
John's Wort and Heantos. This is not to say that there has been full agreement on how to address these central problems, or indeed on whether or not these treatments have any therapeutic merit whatsoever; this much should be clear from the foregoing analysis. Yet, just as there can be disagreement between herbal and modern medicine practitioners, so too can there be diverging hypotheses amongst herbal practitioners or between pharmacologists or clinicians. Moreover, just as pharmacological concepts of biological 'regulation' have informed accounts of the efficacy of herbal medicines, so too have herbal concepts of 'synergy' or 'polypharmacy' informed possible routes of pharmacological investigation and standardisation. The importance of producing full spectrum extracts of St. John's Wort, as well as sticking to a multiple pot extract of Heantos (rather than breaking Heantos down into each of its plants), has been underscored rather than undermined in German and Vietnamese pharmacology and chemistry laboratories.
As we have seen then, the normalisation of herbal medicine via an ethno-botanical taming of the countryside, a phytochemical effort to molecularly characterise and standardise herbal remedies into capsules or pills and a pharmacological search for plausible mechanisms of action has relied on an assemblage of concepts (synergy, balance, regulation), objects (plants, extracts, pills, active ingredients, spectroscopes) and norms (plausibility, natural balance of constituents, batch-to-batch consistency) which taken together can account for and standardise the workings of the 'living laboratories' that plants have been shown to be.
Normalisation has addressed the ignorance, imprecisions, inconsistencies and incongruencies that are seen to surround herbal remedies by attempting to right or square these. And rather than resulting in some kind of finality or certainty, the process continues to be surrounded and informed by contestation and rectification.
